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(71) We, The Procter & Gamble 
Company, a corporation organised under the 
laws of the State of Ohio, United States of 
America, of 301 East .Sixdi Street Cincinnati, 
Ohio 45202, United States of America, do 
hereby declare the invention, for wMdi we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, to 
be particularly described in and by the fol- 
lowing statement: — 

The present invention rektes to edfljle oil 
compositions, i«irticularly to such compositions 
comprising a liquid gjyoeride base oil and a 
hypocholesterolemic agent 

As used herein, the term "hypodiolesterol- 
emic" means reducing the cholesterol levd in 
the blood of warm-blooded animals or inhibit- 
ing or reducing the buildtq> of diolestterol m 
the blood. 

^ The addition of hypocholesterolemic addi- 
tives, including plant sterols, to oils is known 
(See U.S. Patent 3,085,939j U.S. Patent 
3,203,862; Canadian Patent 557,202; and 
Peterson et al. /. of Nutrition SO, 191-^01 
C1953]). However, plant sterols, that is free 
and unesterified sterols, must be added to the 
oils in amounts usually less than 0.5% by 
weight if the oils are to remain dear at 
frigerator temperatures or if the added scecol is 
not to precipitate from the oil in the presence 
of water; the use of these very low 
of added sterol do not provide agnificant 
hypocholesterolemic activity. 

The present mvention provides an edible 
oil composition comprising a liquid ^yceride 
base oil and a plant stserol monocatboxylic acid 
ester in which the monocarboc^c add modety 
has from 1 to 12 carbon atoms if the carb* 
oxylic add is saturated and up to 24 cadxm 
atoms if the carboxylic add is unsatiasted, 
the add plant sterol ester bemg present in an 
amount of from 0.5i% to 10% (free sterol 
equivalent) by wdght of the composition, pro- 
yided that the said plaiit sterol ester is present 
in an amount sudi that it is substantially 
completely sohM& in the ba«f <ril at 4Q9F, 

The percentages of plant sterol monocaib- 
ozyhc add ester herein are calculated as if an 
[Price 2Sp] 



equivalent amount of free sterol were prescot 
This is indicated by the use of the expiession 50 
"(free sterol equivalent)" after ihe ledted per- 
centages. 

The plant sterol ester is added to a clear 
liquid base oil in sik& an amount as to provide 
a commerdalLy acceptable dietary cookh^ and 55 
salad oil v^di remains dear even at re- 
frigerator temperature (40®F for the purposes 
of the Spodfication). Generally, the stend 
ester will not precipitate fram the oil in die 
presenoeof water, for example, when a vinegar 60 
and oil emulsion is prepared. Tbxxs, tihe ester 
may be added «to the oil in an ^ective amoimt 
without adversely affecting the appearance of 
the oil. 

The plant sterol monocaiboxyHc add esters 65 
added as hypocholesteiodemic agents have 
thdr sterol moieties derived fiom any free 
(that is, unesterified) plant sterol For example, 
the sterol moieties can be derived feom free 
plant sterols such as, for exan^ a-sitostetol, 70 
,^-sitoscerol, sdgmasteiol, ergosterol, or 
canipesterod. The sterol moieties can also be 
derived from nsixtures of ihese free plant 
sterols such as soy sterols 

As used herein, die term **plant scerol" m- 75 
dudes all non-animal sterols^ that is, not only 
phytosterols (plant sterols diaacteristic of 
ingjier plants) but sUso mycosteiois <pknt 
stserols from lower plants). For a more com- 
gete description of plant sterols see Deuel, Jr., 80 
Harry J., The Lipids Vd /, Intersdence Pub- 
hshers (New York— 195-1) at pages 321 and 
348. 

The tmsaturated m(mocarboxylic add 
moieties of the plant sterol monocarboxylic 85 
add esters contam preferddy 2 to 18 carbon 
atoms. 

The most preferred plant sterol monocarb- 
oxyhc add ester additives are |jS-sitoesteryi 
acetate, i^-^tosceryi oleate and stigmasteryl 90 
oleate. 

Plant sterol monocarboxylic add esters can 
be derived from free plant sterols by any con- 
venient acylation method. For example, plant 
sterol monocaibaxylic add esters can be pre- 95 
pared by peidiloric^add-catalyzed esterifica- 
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tion of ^ fee sterols with monocaibo^Uc 
add anhydrides. Fiee plant stBTols are leadily 
commerdally available. 

As previously indicated, the kvd of added 
plant stsetol monocarbosylic add ester should 
be from 0.5% to 10% (f^isterol oiui^t) 
by weight, and preferably from 1.5 /« to */o 
(free sterol equivalent), by weight of the total 
oil composition. The level of added escer must 
be at least 0.5% to provide significant hypo- 
cholesterolemic acdidty. The ntmmum 
amount of added plant sterol ester that can 
be utilized to provide a composinon wmch 
gives maximum consumer satisfacdoc is mat 
amount whidi is soluble in the oil at lefrigpra- 
tor temperature^ that is at 40^?, i.e. an 
amount which is insuffident to come out of 
solution in the wl at icfrigerator temperature. 
A 10% upper limit has been diosen herem 
as a practical upper limit and because when 
used in amounts in excess of that hmit most 
plant sterol esters come out ai solution m oil 
at refrigerator temperature. For example, an 
oil composition containing about 15% or more 
soy sterolcaprate;,asisdisdosedin7. afNutn" 
tian 50, 191—201 (1953), previously mai- 
tioned, is solid even at room temperature mdi- 
cating insolubiHty of soy sterol cMiate m oil 
in amounts greater than 10% (free sterol 
equivalent). Many of die plant sterol mono- 
carboxylic add ester additives of this mvennott 
are insoluble in oil compositions at ^^^^^^ 
temperature at levels less than the abotve 10^ 
upper limit. The soltdrility level depends oti 
the carbon chain length of the monocai«>- 
oxjrlic add moiety and its degree of unM,ftm> 
don. For example, acetates of plant stej^ 
are only oil-soluble to tiie extent of 4% to 5% 
at refrigerator temperature while tiw cones^ 
ponding deates are oil soluble at refrigoatwr 
temperatures at levels greater than 107o; Mort 
or all of the plant sterol monocaiboxylw aad 
ester additives of this invention are sohible m 
oil at lefri^ator temperature at and bdow 
die preferred upper limit of 3%. 

In order to ensure the clarity of tne com- 
positions of this mvention, die liquid glycmA? 
base oil should preferably be substantially free 
cf general purpose shortening emulsifiers su^ 
as mono- and diglyoeride esters, lacqrlara 
glyceride esters, and any other materials whidi 
might tend to doud the base oil or otherwise 
interfere witii its clarity. 

A wide variety of dear, liquid glyoende base 
oils can be used in the edible <nl compositions 
(also caned herein **cooking and salad oiT 
compositions) of this invention. Pure tn- 
glycerides liquid at refrigerator temperature, 
55uch as triolein, are suitable. Also induded 
among suitable oils are the so-called natural 
salad oils, for ex^ple^ olive oil, sunflower 
seed oil, safflower oil, and sesame seed oiL 
Other naturally-occurring liquid glycende oils, 
for example, cotton-seed oil and com oil ate 



also useful; tiiese oils are generally given a 65 
preliminary '^rinterizing", dewaxing, or ami- 
lar treatment to remove the higher mdtmg 
stearins before being used as a base oil. Cer- 
tain odier oils, for example, soybean oil, can 
be partiaUy hydiogcnated before use to mi- 70 
prove their resistance to oxidative dctenoia- 
tion during prolonged stora^ P^^^ 
higher melting solids formed durmg tiie 
genation treatment are preferd>ly removed by 
winterization. ^ , m 

Suitable dear liquid glycende base oils can 
also be obtained by directed, low temperature 
interesterification or rearrangement of arnnial 
or vegetable fatty materials, followed by tte 
removal of die higher mdting solicb fcmed 80 
during the reaction. For an example of mis 
procedure, see U.S. Patent 2,442,532. Anodic 
group of oils suitable for use as die hqmd 
glyceride base oil is tiiat group of oils in which 
one or more short-chain fatty adds, such as 85 
acetic add and propionic add, replace in part, 
the long-cihain fatty adds present in natural 
triglyceride oils. 

Odier useful dear liquid glyoende oils can 
be derived from animal, vegetable and marine 90 
sources, and indude mixtures of various sudi 
oils. Particularly pitfei'ned oils for use in this 
invention are triolein, cottonseed oil, soybean 
oil and mixtures thereof. ^ . 

The cooking and salad oils of tiie mvention » 
can be convenientiy prepared by dissolving 
liquid glyceride base oil and plant sterol mono- 
caiboxylic add ester in a solvent and tiioi 
evOTomting the solvent. Suitable common sol- 
vents are any of the usual fet solvent^ strdi as IW 

hexane or diethyl edier. 

The cooking and salad oil compositions of 
the invention reduce the levd of diolesterol in 
the blood timt is directiy of dietary origin up 
to 50% compared with the case when no hypo- 1U5 
choksterolemic additives are utilized. The 
piesent compositi<Mis retain didr efficaqr 
even when utilized as an ingredient in odier 
fbods, for example m the production of bread. 

The following example illustrates die pres- 
ent invention. All percentages in the example 
are by weight 

Example 

Plant sterol mwiocaiboxyKc esters were dis- 
solved in dietary triolem to make up dear 115 
cooking and. salad oil compositions. RadicH 
active cholesterol was also dissolved in die oil 
compositions. The oil compositions we re pre - 
pared by dissolving the radioactive cholesterol, 
plant sterol monocatboxylic add esters, and 120 
triolem in diethyl edier and then removing the 
diediyl ether by evaporation. ITie resulting oil 
compoffltions oontaiiied, by wd^t, 11% 
cholesterol and ti» wdght percentage sterol 
ester mdicatfid in die Table bdow. The result- 125 
ing oil was tiien ennilafied with other diecary 
ingredients accordmg to the fbllowmg propor- 
tions: 
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Ingredient Weigjit '% of Total Diet 

Sucrose 15.4 

Vitamins in sucrose 3,6 

Nonfat milk solids 182 

5 Salt 1.8 

Water 327 

Cooking and S^d Oil 273 

lOOO 

Male rats (each weighing approximately 
10 200 grams) that had been maintained on 
Purina Laboratory Chow {"Pimna" is a 
registered trade njark) were fasted overnight 
ami a cannula was inserted into tlieir thoradc 
duct. Before closing the incisi<Hi 10 mOIiKtres 
15 of 0.9 percent NaQ in water w^ placed in the 
abdominal cavity. After recovering from 
anaesthesia, the animals were given 5 grams 
of the above proportions of dietary ingredients 
except that iJie diet included no cookmg and 
20 sakd oil ingredient The rm were provided 



0.9 weight percent NaQ in water for drink- 
ing. 

On die following day about 5.5 milliKtres 
of. the above Hsted dietary ingredients (includ- 
ing the oil) were fed by stomach tube. Lymph 25 
was collected.for 48 hours. Any animal whose 
lymph flow was less than 25 millilitres per 24 
hours was discarded Hie volume of lymph 
produced in 48 hours was determined. Dupli- 
cate samples of the diet and of the lymph 30 
were analyzed. The total amount of xadio- 
activity in the lymph was used to determine 
the amount of dietary cholesterol ibat was 
rfjsorbed. The reducti(Hi of dietary cholesterol 
in the lymph reflects die reduction of dietaty 35 
cholesterol in the Uood. 

The sterol ester contents of the dietary oil, 
the diolesterol absorption results^ and the per- 
centage reduction in cholesterol absoipticHi 
conq>arcd with a. control are given in the fol- 40 
lowing Table. In die Tables each result is m 
average result from the utilization of 10 rats. 



Table 



Plant Sterol Mono- 
carboxylic Add Ester 


Level of Added 
Sterol Ester in 
Triolein Compo- 
sition (Weight 
Percentage as 
Free Sterol 
Equivalent) 


Dietary 
Cholesterol 
Absorbed 
(Percentage) 


Dietary Cholesterol 
Absorbai in Control, 
i.e. With No Plant 
Sterol or Plant 
Sterol Ester 

Additive 
(Percentage) 


Percentage 
Reduction in 
Dietary 

Cholesterol 

Absorption 
Compared widi 

a Control 


p-sitosteryl acetate^ 


2.0 
4.0 


40.8 
34.7 


58.5 
55.8 


30 
36 


p-sitosteryl oleate^ 


2.0 
8,0 


45.2 
28.1 


56.8 
55.8 


20.4 
49 


Stigmasteryl oleate^ 


2.0 


45.6 


56.8 


19.8 



der impurity wuuumug oy wcigut 00 . yyo p-sitosteroi, » . y% campesterol, and die remain- 

li^^^^^^^!''^^ ^^-^'/^ stigmasteroL 7.6% p-sitosterol, I.70/, campesterol, and 
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The above Table indicates dm oooMng and 
salad oils having triolein as a dear 'liquid 
glyoeride base oil and amtainii^ die levels of 
p&nt sterol esoer indkated ret^ice cholesterol 
^oiption feom about 20% to about 50% 
cconparsd v/iih \ffbsa control oil is used con- 
taining no plant sterol ester additive. 

Cooking and salad oil compositions having 
triolein as a dear liquid glyceride base oil and 
ccMitaimng the amounts <rf the particular plant 
sterol mottocaiboxylic acid esters indicated in 
the above Td)le are dear at room temperature, 
remain dear even at refrigetatDT temperature, 
and the sterol ester in diem 'does not precipi- 
tate from the oil in the presence of water. 

Cholesterol absorption reduction resute 
similar to those above are axdueved when 
i^ned and deodorized cottonseed oil or soy- 



bean oil hydro^nated to an iodine value of 
107 is substituted for the triolein base oil 
above. Tliese compositions ate dear at room 
temperature remain dear even at refrigerator 65 
temperature, and tlie sterol ester in diem does 
not precipitate from tbe oil in tte presence of 
water. 

WHAT WE CLAIM IS:-^ 

1. An edible oil composition comprising a 70 
liquid glyceride base oil and a plant sterol 
monocaiboxylic add ester in wMch die mono- 
carboxylic add moiety has from 1 to 12 car- 
bon atoms of the caiboxylic add is saturated 
and up to 24 carbon atoms if die caiboxylic 75 
add is unsaturated, the said plant sterol ester 
being present in an amount of from 0.5% to 
10% (free sterol equival^t) by weigjit of the 
oompQ^tion, provided that the said plant soaxA 
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ester is ptescat in an amount such that it fe 
substantially completely soluble in tiie base oil 

2. An edible <ril composition aax>rdmg to 
5 Hflirn 1 comprising from l.S% to 3% (fee 

sterol equivalent) by weight of the total oom- 
poation of tbe plant steiol ester. 

3. An edible oil conqjosition aocoidmg to 
claim 1 or 2 wherein tiie base odl is tnolein, 

IQ soybean oil, cottonseed oil or a mixtiHC of any 

of these, . . ^ 

4. An edible oil coinpositi<m accxnding to 
any pneoeding daim wherein the monocam- 
oxylic add moiety is unsatuTBtcd and oontams 

15 fejtt 2 to 18 caibon atoms. 

5. An edible oil conqrositian aojoidmg to 
any preceding daim wheteitt the plant qerol 
ester has a plant sterol moiety daived from 
a-sitosterol, ^atosterol, stigmasterol, ergo- 

20 stero-l, campesterol or a mixture of any of 
these. 

6. An edible oil compositiwi aocoirding to 
any of daims 1 to 3 wherein the plant sterol 
ester is jj?-^tosteryl acecate. 

25 7. An edible oil coinqK>^tion aaxKrding to 



any of daims 1 to 3 wherein the plant stierol 
ester is jP-sitosteryl oleate. 

8. An edible oil, composition axxxmh ng to 
any of daims 1 to 3 wherein the plant sterw 
ester is stigmasteryl oleate. ^ 30 

9. An edible oil coniposition accoKhng to 
daim 1 substantially as hereinbefore described 
in the Example. , 

10. A process for the preparation of edible 

oil compositions according to daim 1 which 35 
comprises forming a soludon of the glyceride 
oil and i!hc plant sterol ester and subseqaenny 
evapraating off the solvent ^ 

11. A process according to daim 10 wheicm 

the solvent is hexane or diethyl ether. 40 

12. A process according to daim 10 substan- 
tially as hereinbefore described m the Example. 

13. An edible oil composition whenever pre- 
pared by a prtxress according to daim 10, 11 

or 12. « 
For the Apphcants, 
CARPMAaS & RANSFORD, 
CharterBd Patent Agents, 
24, Soudiampton Buildings> 
Chancery Lane, W.C.2. 
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